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Motivation

• Make HVD accessible to more individuals
– More science

• Make time using HVD more productive
– More science

• Tie computational resources to HVD
– More science

• Exploit advances in data representation
– More science
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Outline

• What is Fusion?
• How is an Experiment Done?
• Experimental Fusion Process

– Preparation
– Experiment

• Showcase Demo
• What Next?
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What is Fusion? 
● Joining two light nuclei (E=mc2)

— Pickup truck fusion fuel = 21,000 railcars of coal

● Like charges repel
— High velocity (temperature)

● High temp removes electrons
— Plasma

● Long term goal – develop reliable energy system that
is environmentally and economically sustainable 
— One international machine ITER is next step
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Present Fusion Experiments

• Leader onsite
• Remote participation possible

– No connection to control room
– Phone
– Fax

• Local information on individual consoles
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International Fusion Community
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Showcase Demo
• Live shot “First time ever”
• Separate web displays

– Real-time display of instruments
– Data analysis monitor
– Shot cycle
– Logbook

• AG infrastructure
– Video
– Shared applications

• Documents
– Shot plan
– Mini proposal
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Collaboratory Enabled
Shot Cycle
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What Next?
• Enable remote scientist

– Deployment of environment to more users

• Integration of information
– More information than typical screen can accommodate

• Expose information as services
– Diagnostic output of instrument

• Conversion of analysis codes to service
– Make available current offline tools into between shot 

services
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Research Forum Meeting

• Only opportunity to get time on Tokamak
• 500+ entries last year
• 116 days of operation this year
• ~1 in 5 selected
• First year AG enabled
• Proposal archived in venue
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Mini Proposal

• 5 - 10 page proposal
• Connection of experiment to theory
• Requires approval
• Preliminary shot plan
• Proposal archived in venue
• Connection of proposal to logbook
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Project Plan
• Detailed plan of the days experiments
• Covers exact configuration of Tokamak

– Settings
– Data priorities

• Often not available in electronic form
• Should be in electronic form
• Should be tied to Tokamak configuration
• Should be tied to data collection devices
• Should be tied to analysis resources
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Virtualization of Fusion

Fusion
Venue
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Virtual Control Room

• Virtualization of Tokamak data collection
– Device specific backend, common user front end
– Flexible presentation of information
– Exposed to common Grid resources
– Automatic generation of advanced analysis
– Automatic scheduling of Grid resources
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Virtual Control Room

• Prioritization of Tokamak sensors
– Based off electronic work flow from daily shot 

plan
– Updating Tokamak configuration quickly when 

experimental changes happen

• Multiple real time monitors
– Making Tokamak results available instantly locally 

and remotely
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Virtual Control Room

• High resolution tiled displays
– Sharing interesting data quickly between local 

scientists
– Allowing remote scientist to remote windows to 

control room
– Enhanced between shot simulations

• Audio solutions for control room scenario
– Enhancing the experience, not detracting
– Creating one-on-one audio channels
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Next Generation Devices

● Pulsed experiment with simulations
— ~TBs of data in 30 minutes

● Non-U.S. located devices
— Collaboration for max U.S. benefit

● Successful operation requires
— Large simulations, shared vis,

decisions back to the control room
— Remote Collaboration via FusionGrid

● Virtual control room concept being
discussed as model for these devices
— ITER: France or Japan
— KSTAR: Korea
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